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(54) ORGANIC RECTIFYING ELEMENT 

(57) Abstract 

PURPOSE: To provide an organic rectifying, clement with 
excellent ractifyino function. 

CONSTITUTION: A glaae board 1 ic providad with a cold 
electrode 2 thereon through a sputtering method etc.. 
and a poly^ethylthiephene leyer » piled up tureen 
through electrolytic oxidation polvmoroabon, Than rt 
is Blectrocftemlcally applied with o dedoping treatment 
to form a nigh molecular conductive layer 3, a 
^methyMO^p-m^ fllm 
A m deposited on tne layer 3 through a vacuum 
decoction method. and further aluminum 19 
vacuum-depoeitad on me film 4 to form an electrode 5, 
and thereby an organic rectifying element in 
finally. 
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* NOTICES * 

1 .This document has been translated by computer So the Translation may not reflect the original precisely . 

2 *+** ghowg the word which can not be translated. 
3.ln the drawings, any words arc not translated. 




[Detailed Description of the Invention] 

diode for rectification, a photodiode, a light emitting diode, or a swrtch. 

[Siptlon of the Prior Art] The SchoUky barrier mold comp = twhi^h combined = ^St^SSSS^^ L of 
metal thin fflm of a work function » an orgwic recUfying d^ ^ ^ A ^ ^ ■ fc 

JJpLohad by the need tor development of a still more effects organic rectifying device. 

KUs) to be Solved by the .nvention] Although this invention persons present *c mHJ^^I^ M. 

SyS™5£ rSernTi. developed «.i .hoold etciy out It .1 lend* time also aboot appl,ct,o». 

[0004] . ^ WAi „ nft „ ! t was fi hown clearly that it has the organic rectification excellent in u.b 

(Meant tor solving the Problem) rhu """^P^JiJ^fSSJrrJSK sraop) p™«atlt>n-10.<andkyl or nucleJr 
component «*ich Ms the component CO which rhe ^^?^6rf5-(elee^»^8g™ W P™,^, , mairomotecule conit etor 
■ubetitoiion a™lkyl>-5, the lo-dihydropheimlne film l-yer raid here Is i layer 

rnoSE £K « en . typM chin. They are . methyl group. an . "5X55325? KS SSSf I 

isobotyl radical, t-bucyl, e cyoloheeyl radical. • methylamlno radical, no acetylommo rodtcel, me aiorcyl raniocr snown i 

-rdoSwirh KWaratol or noclear jubedmtlon amlkyO radical In phenazlne, benzyl, n pheoyletM radical end p-alkyl benzyl Ww 
"Xodryfceniyl radical), m-dlaltacy benzyl (for example. 3 end S-dtaethoxy ^benzyl >*3»»g; KSffi 2 

' SSn'Snong rnacrornolccu.e conductor ingredient*, as an organic synthesis syste ™ j".^ 6 ^ P* 0 * 

. poly picoline, etc., and these can use doping either a non-doped object or an object, ^J*^***£** ^SSti condilc ivc 
foobfi As an organic pyrolysls system ingredient, conductive rubber and the resin wh.ch there anqmthrtie V*W*. » JWf" . ■ 
carbon fiber ovrolYS.spolyin.ide, pyrolysls polyoxadlazole. pyrolysis polyolcfine, a pyroiysu, polyamide, a pyrolysls polya^ ^rntnlc, 

• and contain these can also be used among macromolecule conductor ingredients. j 
http://www4.ipdljpo.gojp/cgi-bin/tran 1||7«09.04 
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titknium alloy, a Magnesium alloy, a tin alloy, an indium allojv V«8«' u « a ££££ ^ tln oxjde , a zinc oxide, oxidizatiojn 
indium oxide, and silicon oxide .-) What made the ^^f^^^^^^^^v6a and the rerin whicblLre 
£ pper , antimony oxide, a zirconium dioxide : by .toe ^j^^f^^SSlST^ suKWe , a nickel sulfide, coppU 

meialllc oxide), etc.. and contain these con also be used- macmmolecule conductor ingredient layer and a macronnjcfecule 

Sofff^for SeVectrode 2 prepared on a substrate I, it is desirable in laboratory to make It the transparent electrode which cLlered 
su^ transparent electrode can be « forrned 1 on dte jMl^g Pj-f ' • „ 

transparence plastics sheet or a film, by vapor-depositing gold, silver, aluminum, an indium f^Emor iSf In 

oxide (Nesa membrane). Moreover, an electrode 3 can be formed by vapor-depos.ting gold, silver, copper aluminum, or nlclcej. pn 
addition, when using especially as a monolayer mold, the macromolccule conductor layer 3 can be omitted. I 
ran mAtahMuT h changes wHh classes of electrode 2 formed on a substrate I. when using aluminum as one electrode, ae for di > 
fabri^onWen^aToSc rectifying device, it is desirable to make the phenazine film of thfa invention on an aluminum 
jSSSiSSS^SK a vacuum deposition method, the applying method, die cast method, and a spm coat method, M to 
^S^StVSSti '*c macromolccule conductor layer on it first And what is necessary is just to cany out vacuum dcp<|s.t,on 
of the counter electrodes, such as a golden electrode, on it further if needed. suppata Linn's method At ! for 

[00 1 81 In using the substrate which, on the other hand, has the transparent electrode formed by ^^^WiuS^JIlSS 
Sample a eolden electrode, after carrying out the laminating of the macromolecule conductor layer by an electrolyticjoxMUtidt 
^tZeri^tlor i meAod etc on a golden electrode and carrying out undoping processes to an electneal machinery chemistry til bet, it 
^SSTJSt ^ou"mf laminating of the ,52*1 film wlrhvacuum deposition etc. Furthermore, what „ necessary j,s just 
to carry out vacuum deposition of the eleotrodes, such as aluminum, If needed. , 

[Son] in the organic rectifying device of this invention, effective rectification is performed, XSA^SSSAIS * 
a giant-molecule conductor layer and the phenazine film. Furthermore, since rectification was performed also in dw tanAeeM me 
JSnSrSS an?a metal system Ingredient layer, the component which has the rectification excellent conventionally farther ifmn a 

5$S*H^ now. although transport of the cherge-hich N^* 

charge and Mb layeS by electrical-potentiatdifference impression of the forward direction according to the •to™!*""' fine- 
vSdiB I ban-ia 'of ashot key mold or a heteroi unction mold was formed, and was spontaneously formed in the interface of 

SSS2S5EI Sent does not flow but functions as diode. Moreover, by optical exposure ?'* J^^f* T 
Interface and transport of a charge arises in accordance with an electric potential gradient. Therefore, by covering a load and 
^SS5vS^S5^buynai the two electrodes of an organic rectifying device, a photocuirent ,s acquired and ith kalons 
S afa phSodSde. y You can make it function also as light emitting diode using emitting light, in ^ *° e tZk ^ 
in by electrical-potential-difference impression of me forward direction recomblnes with the reverse charge in bulk- 

[Exanlple] About the organic rectifying device of this invention, although experimented In a large number, the example of 



htrp://www4.ipdl.jpo.gojp/cgi-bin/ti^_web_cgi_ejje 



'.09.04- 

I 



Received Sep-ZZ-04 11 :11am From-+49 911 911342 



To-Carrel la Byrne Bain Paae 005 



,22. SEP. 2004 1 7:1 9 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S. 6.3 



von 3 



mv s; 



i the 



i eel 



-curren: 



; measui t 



i 



not 

is the 
_.c Ib, the 

to 

alu t [inum 
ci 



presentation extracted from the inside of it explain, ^^SSr^^t^ ffi^So^fe^ . 
£r 6 b e^^^ =BSL£SL be eh^ - carried out to arbitral 

F^an-mp^ 

methyithiophene (it is hereafter ^^"f^J^^S mLhlnw chemistiy target, Ac laminating of 5-memyl 

electrical potential dimreoce to i a oO"™ 1 „!r ft idiffcrence of +4V to a golden electrode Impresses thedectrical potent.al differen 
ITZa iRv was'S 'iSSSS^a^^lM^^ to drying & Moreover, in the applied voltage of 
H wastne "am^r^O STthe current value of + 1.05mA and f'ttSiESffte to the 
10024] Next, when light was irradiated at this component, the go den electrode side produced P^?^ m ^^ r " m 
used as forward. At this time, change of the photocurrcnt at the time of chengmg the wavelength of light to irradiate w^ mea 
Dmwine^Ts Ae graph of the action spectrum In which me relation of a light wave leng*-photocurrent is shown From jta ( 
«h« ™ ootical 1 exooeure is carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT] a 
^^SvJ^Si as to minimum by the way, the screen efTect by PMeT is shown, and it turns out that an activity side 
tt^Sj^cEKTSr^ layer but the back of a PMeT layer. Moreover, since a photecurrent va Reserves 

-~lI£^Z&+tt«*«*pto of MMDP when an optica. ^^Jt^^^ iT^Z^ofv 
A «rAx Li tm\ATtv> ic chftwn and h turns out that a ma n activity eide is the back of a MMDP layer, i.e., tne .menace or r 

carries out rectification and a photo-elecirlc-translation operation in a bilayer mold component and this direction, the interface 
MMODP ^Th P cS)IoT«yan<» 10-dihydrophenazine The same sandwiches eel was 

called MCDP for short) or 5-mcthyl-IO-(m-dinitro benzyl)-5, and 1 O-dihydrophenazine (it IS hereafter called MDNDP for shorl 
Siressed chaES dirert-currcnt applied voltage to these sandwiches eels continuously under dark, a current change similar t 
£52?? S53 cSSked that Ac same rectification occurs. A rectification ratio is the component Whtoh used 
wmSoi, 2nd is 1200 ("4v) with 10000 (-*4v) and the component using MDNDP in the component using 12000 («2v) and 

and it turned out that it has the rectification which was excellent in all. j, ^^AirM 

r00261 In example 3 example I, rectification remarkable also in •••• which used other maoromolecule conductor ind ent 
ac2pid i3 of the PMeT layer. The name and rectification ratio (**2V) of the layer ingredient were as follows. That .is, 
^WwrroTe ^Rectification ratio 16000), Polly 3, 4-dimethyl pyrrole (rectification ratio 18000). Pori p-phenylene (rectification 
KoS^SSSS^XaS^ ratio 200). polyethylene (rectincation ratio 1000), polish anoa cetylcrie (recrifica*j,i , 
2000) a VomW ca?baSle (rectification ratio 1 000), pjrolysis polyimide (rectification ratio 8000), apyrolysls polyacrylonldi e 
^Ss£SSSi ISoSld graphite (rectification retto 6000). Moreover when a meta system i^««Y£ StSSSSL 
result of an indium (rectification ratio 12000). aluminum magnesium rectification rat.o I 5000) • iw chloride ^P«f^""-' 
oxide (rectification ratio 4000), anttmony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper 
rectification ratio 10000) was obtained. 

PEffect of the Invention) Since the organic rectifying device of this invention rectified efficiently using both interface barriers 
examolc the interface barrier of a giant-molecule conductor ingredient layer and the phenazlne film, the phenazine film, and 

k«M^E«« P<«M* t «"■** the component which gives die '^^X^StSSSSA 
than a well-known organic rectifying device ). Moreover, since the electron and electron hole which photoch^e jepar^lon w& 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also .as 
SSSk > transducer. Furthermore, while the chaw poured in by electrical-potential-difference impression moves in accordance 
with the electric potential gradient of a barrier in the Inside of bulk. It functions also as electro ummescence devices using reco 
with a^retSc chwge end Lifting light. Therefore, it is sure that the predominance of the application in the industrial world oi 
invention is a greatest object. 
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r , a vtniir-»v!nni n e n e ™dlv the ort-anic rectifying device of this invention is widely applicable about an organic rectifyin| ; 
W"™' or optoelectronics relates as an electric rccrificr, a transutor,} 



device with new this ii.»-«»v , - : 9 , 

diode for rectification, a phoiodiodc. a litfit emitting diode, or a switch 
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[Description of the Prior Art] The Schottky barrier mold component which combi^ 

Lai f film ^^jU^^ Sloped the o 3 
^rmroTeeS^ 

apprlched bytte need for development of a still more effective organ.c rect.ry.ng device. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the organic rectifying device of thi. invention 

SS^SS^iXS^ZSmaf were separated are mutually conveyed to an opposite direction, « functions also as a» 
^SSS^^S^^S^^L the charge poured in by electrical-potential-differcnce impression moves vn aocordan 
w^ iheSeCt^ of bullet functions^ as electroluminescence devices using mmim 

"I tr^cSZ Sing light Therefore, it is sure that the predominance of the application In the industrial world of pj>» 
invention is a greatest object. 
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TECHNICAL PROBLEM 



S*^ ZEISS Sn£*««. subsequently came to complete common end rts property, en 

SSTS iSSb developed end should ** carry out it at last this time also about appl.cat.on. 
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layer 



nSdS £ 'the metal system Ingredient layer is carried out. The maoromoleoule conductor "V^**^*™". [ P 
whS SaS of 'at least one maeromoieeuie conductor ingredient chosen from the group which consists of an organic 9ndMSi >: 
lSSZ?ES!!?ai oreenic oyrolysis system ingredient, and a carbon system ingredient, and a metal system indent layer}' a. 

K?X1E!^ chosen from ^ e *™p which ofttmelal - 811 aUoy ' a meta, f . ox,de ' 

I^iSISm 5& m in 5-(electro» releasing group) permutat«on-l<Maralkyl or nuclear substitution a«dkyl)-S a > I »0- 
diSdophtntmT?^ 

*Xu«Umino radical They are the acylamlno radical, an alkyl acylamino radioal, a pyrrohdmyl radical, a PEPIR1JIRU radical, a 
'mSlto^S^.^WiciSXy are a methyl g^oupf an ethyl group, a propy group, an teopropyl QiW ,U 
SSSSES t-buryl, a eyelohexyl radical, a meihylarnino radical, an aeetylamino radical, the aralkyl radical shown in the 

EnrSwith lo^aralkvl or nuclear substitution aralkyl) radical In phenazine, benzyl a phenylethyl radical and p-alkyl benzyl (dr 
Sffi* ?n£«^^ benzyl (for example, p-methoxybenzyl radical), p-amino b^yl . fp- 

^K?SrS p^eiylaminTbenzyl ^ P-aeetylamino ^™?°*™X&S^l^' 
fluoVobUzyl, p-fluoro methylbenzyl radical, p-cbloro benzyl, p-BUROMO benzyl, p-iodine ^nzyl m-dralM benzyl (tor c 
sXethySeniyl radical), m-dlaUcoxy benzyl (tor example. 3 and 5-dimethoxy benzyl -) m-diamino benzyl, m-^ -perm 
Ln^o^zvlm-screw (tVifluoromettiyl) benzyl, m-ainllTO benzyl, m-difluorobenzyl radioal, and o-JIKURO benzyl I (for ax 
SSS&SST) Th«I«e 3, /Jichtoro benzyl. nwHchloro benzyl (for exampUv 2. 4-dichloro benzyl, 3, 5-d.ehtoro 
SSSS^SSt Vdiiodo benzyl, etc. In addition, the carbon atomic number of the alkyl group of the ^lra^comh 
w 'frhl fuofnhenaxinc is M pieces, and, as for them, it is needless to say mat you may branch also with the straight ehair,.« 
SSmS. tang as nTSSa^b iT^monnoned impound, it may be Independent or two or more sorts of ]»£" nt 
rirThTsn^r powder (plastics powder, silica powder, silicone rubber powder, etc.) as the anti-ox.dant of an amount UV st£ hlaer- 
ptoof^dScEfcon^ material may be aided a little for long-term stabilization when ^J^iSS^S^S^ 
little content of the coloring matter (a coloring agent, charge of fluorescence) may be earned out as checlc material of membranous 



lene, 
•le), 



[00081 Among maeromoieeuie conaueior mgreuwuw, «» "'S"'* »f *'° "T ,1L- I" ' n '«„ ^ccxjtw 

Polly 3, 4-dimethyl pyrrole. The poly thiophene, Polly 3-methylthiophene. Polly 3. ^ cm y^ hen ^" y e ^?^' , 
m yacethylene a Polly p-pbenylene sulfide, Polly m-phenylene, Polly p-phenylene oxide, polish anoa cety ene, Polyphenyl 
•fpo^^^ rubber and the resin which there are the g^.^^ 

poly picoline, etc., and these can use doping either a non-doped object or an object, and contain these can alsobe used. 
rOOOP] I As an organic pyrolysis system ingredient, conductive rubber and the resin which there are synthetic graphite a condu 
3 fiber pyrosis polytoicte, pyrolysis polyoxadiazole. pyrolysis polyolefine, a pyrolysis oolyam.de, a pyrolysis ^olyacr 
^pyrolysis poVvinyl chloride, pyVolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolysis P^-ol ras"V wjojj^W « 
pSstyrene; pyrolysis polyisocyanurate, a pyrolysis polypeptide, etc.. and these can use doping either a non-doped object or s 
and contain these can also be used among maeromoieeuie conductor ingredients. , „„„ ■ , ■ 

AM 101 As a carbon system ingredient, conductive rubber and the resin which there are graphite, glass carbon, tomece black, , 
kStc^SS SKSTpetrolcum pitch carbide, coal-tar pitch carbide, ere., and these can use doping either a non- toped 
object or an object, and contalnthese can also be used among giant-molecule conductor wgred.ents. L . 

[00 Si] as a metal system ingredient - a metal (tor example, gold, silver, platinum, pal tad,um, and n.clcel _ Almn^ an tatt um, 
magnesium, calcium, silieoS, titanium, alloys (for example, a palladium alloy and an aluminum alloy -), such » 8 ?^™ 
titanium alloy, a Magnesium alloy, atin alloy, an indium alloy, a regulus mctd. a metallic ox.de (for 

indium oxide/and silicon oxide -) What made the lattice defter from oxidization titanium, the tin oxid^a zmc ^V*™^ A „ a 
Conner smtimony oxide, a zirconium dioxide, etc. by the dopant, and gave conductivity. Conductive rubber and tiie resui whiiH there 
XJ53dSS«, thing which made Ae lattice defect from an Iron sulfide, a cobalt sulfide, a nickel sulfide^ 
Sfiderete , and gave conductivity), an alloy oxide (the oxide of the abovewnentioned alloy or mixture of the above-mentioned, 
metallic oxide), etc.. and contain these can also be used. —«—L ' 

TOO^l The phenazine film said to this invention is prepared between a maeromoieeuie conductor ingred.ent layer and a rnacrj 
conductor inJSffiayer or in between a maeromoieeuie conductor ingredient layer and metal system mgred^t layers or bti 
maal system ingredient layer and a metal system Ingredient layer. Although one lam.nenng of one of these combteationjs sjfl 
SSest taSTm order to strengthen effectiveness further, It Is desirable to make it the condition offer "™tfr*W^ 
cond^tor ingredient layer, the phenazine film, a giant-molecule conductor tagrediem ^-^^X^lLT^Zt 
ingredient layer, etc. at a double layer or multilayer structure. In this case, the maeromoieeuie conductor Ingredient layer and 

http^Avww4.ipdl.jpo.gojp/cgi-biii/traii_vveb_cgi_ejje 
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(l)tte approach (WSW^X^L, what was flta^zed beforehand (an inflatable flexible bag technique, the pa ting- 
np^TmJe,^^ in me form panned according « £. .object, and may carry out ctel „ p 

clearance and it is not only formed all over a laminating aide, but may panemize a garbage selectively , 
foOl!? A fundamental example of me structure of the organic rectifying device! by this "vent™ £ f^^SSS^S^ ' 
Se orianic rectifying device is constituted by a substrate 1, the electrode 2 formed on the substrate l, ^jfi^£oxfoeanto '1 £ „ 
layer 3 formed on the electrode 2, the phenazlne film 4 formed on the giant-molecule conductor layer 3, and the electrode 5 fonh^d on 

fOO foTATfe Sc^l'otrode 2 prepared on a substrate 1 , it is desirable in laboratory to make it the transparent electrode which coy Ud 
Se whole S of awbawTl substantially - A transparent electrode can be formed on the substrates 1, such asa gtaas plate 
r^n^r^pXTric, sheet or a Film by vapor-depositing gold, silver, aluminum, an indium. Indium tin oxide (ITO film), and t h e tin 
35E "iSSSSK^^ ^d« * - beformed by vap^r-depositing gold silver, copper aluminum, or mckel n ; 
--addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. 

Som AhfaZdT it Lnges wtth classes ofelectrode 2 formed on a substrate 1, when using aluminum as one electrode, as for jw 
^^oTSence^Sforganlc rectifying device, it Is desirable to make the phenazute fUm of this invention . « ^^T'l ^ 
electrode by approaches, suchas a vacuum deposition method, the applying method, the cast method, and a epm coat « £ to 
SryoSSe Eating of the macromolecule conductor layer on It first And what is necessary » just to carry out vacuum deposition 

KS^Ktatt^ formed by the SUPPATA Ling's method etc j, for 

^SSSSSS. Staying out the laminating of me^romolecule conductor layer by ^^^SS ft 
polymer zatton method etc. on a golden electrode and carrying out undoping proceaemg to «ele«neal machinery £ J «, rt 
U convenient on it to cany out the laminating of me phenazlne film with vacuum deposition etc. Furthermore, what is necessary Is pust 
to carry out vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 



nr.,«/ninnl In the oreanic rectifvinE device of this invention, effective rectification Is performed, for example in the interface b 
S molSSe SSSSS^i ^tenazine film. Furthermore, since rectification was performed also in the toerface of 
^KSS^ layer, the component which has the rectification excellent conventionally farther tL 

7^7.^7^^^^^^ altbough^pon of the charge which crosses gmggj i 
charel 2d both layereby electrical-potentlal-dlfference Impression of the forward direction according to the eleotne potential 
S'S XSfcSl ?sZt\*y mold or a heterojunctlon mold was formed, and was spontaneously formed in the interface ^ >* 
moeculcc^ductor layer and the phenazine film arises in the organic rectifying device of this tavenoon. in order to oppose an 
SSial Sc\it. a current does not flow but functions as diode Moreover, by optical exposure sepanmon ofa^arBcamcs uj 
?S IndSpon of a chaise arises in accordance with an electric potential gradient. Therefore, by covenng a toad and I 
Jenneting too 3y externally between the two electrodes of an organic rectifying device, • 
dso as aphotodiode. You can make it function also as light emitting diode using emitting light, in case the charge furthermore 
in by electrical-potential-difference Impression of die forward direction rccombines with the reverse charge in bulk. 



of 




functions 
e p< jured 
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on 1 



EXAMPLE 



[Example] About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains the manufecture approach and its engine performance. In addition, this ^ Mention 
of it not being what limits only to the following examples and is interpreted Is natural, and Its thing which do not . 
meaning and pneuma of this invention and for which it restricts, and an embodiment can be changed and carried out to arbitral is 

foo^l'an example 1 - first, the golden electrode was vapor-deposited by the spatter on the glass substrate, and Polly 3- Ml 
methylthiophene (it Is hereafter called PMeT for short) was produced by the electrolytic oxidation polymerization on it Subs£ Jaently, 
after carrying out undoping processing of this PMeT fllm at an electrical machinery chemistry target, the laminating of 5-meuv l-JU-lp- 
memylbenzylVS and the 10-dlhydrophenazine Him (it calls for short Following MMDP) we* carried out with the vacuum deposition 
method, the last - a it top - aluminum vacuum deposition - carrying out - Au/PMcT/MMDP/aluminum - the sandwiched *el of 
structure was manufactured. 

[00231 It impressed changing dircct-ourrent applied voltage to this sandwiches eel continuously under dark, and the current-vi) rape 
curve was investigated. Drawing 2 and drawing 3 are graphs which show the current change at the time of changing direct-curi£nt 
applied voltage continuo^iyrConsequwtly, it was checked that the stable rectification from which the time of impressing a f d faard 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when the cunjent 
value when impressing the electrical potential difference of +4V to a golden electrode impresses the electrical potential differ a ice ot 
-H4.0mA and -4V was the rectification ratio 120000 In -0.1 HmicroA (refer to towing 2 ). Moreover, in the applied voltage 6 < ^2V, 
it was the rectification ratio i 8000 in the current value of + 1 .05mA and -0.038microA. respectively (refer to aYawjng 3 ). I 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoelecrromotive force in the tprection 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was measured. 
Drawing 4 is the graph of the action spectrum in whioh the relation of a light wave length-photocurrent is shown From this g n ph, 
when an optical exposure is carried out from a golden electrode Bide, since [ of the absorption maximum of (-) and PMeT j a ; 
photocurrent value serves as the minimum by the way, the screen effect by PMeT is shown, and it turns out that an activity si if is not 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value sen « e as the 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure is carried out from an aluminum clcctrod* j }ia>, the 
screen effect by MMDP is shown, and it turns out that a main activity side is the back of a MMDP layer. i.e. f the interface of Ff4cT 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and a li fininum 
carries out rectification and a photo-eleotric-tranelation operation in a bilayer moid component and this direction, the interfacf Of 
aluminum and MMDP is also known by functioning as an activity side. . . - 

[0025] in example 2 example 1 instead of MMDP 5-methyM0-<p-methoxyben2yl)-S, 1 0-dihy drophenaxme 5-methyl-^e 
MMODP for short) 10-(p-cyano benzyl)-5, lO-dihydrophcnazine The same sandwiches eel was manufactured using (}\ being h 
• called MCDP for short) or 5-methyI-10-(m-dinltro benzyl)-*, and 10-dihydrophenazine (it is hereafter called MDNDP for sh6i 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change suntlai 1 ) 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio is the component which use i 
MMODP, and is 1200 (**4v) with 10000 (*Mv) and the component using MDNDP in the component using 12000 C*2v) an c MCDP. 
and it turned out that it has the rectification which was excellent in all. 

[0026] In example 3 example 1, rectification remarkable also in **** which used other macroraolecule conductor mgredient h ^ers was 
accepted instead of the PMeT layer. The name and rectification ratio (-*2V) of the layer ingredient were as follows. That is, fl ley are 
polypyrrole (rectification ratio 16000), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Pori p-phenylene (rectification i actio 
15000), the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000). polish anoa cctylcne (reotifieati on, ratio 
2000), a polyvinyl carbazole (rectification ratio 1 000), pyrolysis polyimlde (rectification ratio 8000), a pyrolysis polyacrylon it file 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used slrollaim tfie 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000% a zinc chloride doping alump Um 
oxide (rectification ratio 4000), ontimony-pentechloride doping tin oxide (rectification ratio 14000), and conductive copper stride 
(rectification ratio 1 0000) was obtained. 
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DESCRIPTION OF DRAWINGS 



vjon 1 



[Brief Description of the Drawings] 

[Drawing I] It is the sectional view showing one example of the organic rectifying device of this Invention. 
. [Diawjng 2] It is the graph which showa the current-voltage characteristic of the organic rectifying device of this invention. 
JDiawJiifi.3] It is the graph which shows the current-voltage characteristic of the organic rectifying devioe of this invenncn. 
(Q fflaJne 41 It is Che graph which shows the absorption spectrum of the photocurrent action spectrum of the organio rectifying 
of this invention, PMeT, and MMDP. 
(Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer 

4 Phcnazdnc Film 

5 Electrode 



ievice 
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[Drawing 4] 
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